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(54) Method of and apparatus for reclaiming tobacco from cigarette packages. 



(57) An apparatus for reclaiming tobacco from 
cigarettes has a cigarette pack opener (100) in 
which the packs (P) are conveyed by an endless 
conveyor (118) along a path of travel having an 
arcuate portion (137) and a linear portion (141). 
The packs are inputted to the conveyor at the 
arcuate portion (137) where a pair of circular 
cutting knives (138, 140) are arranged to cut off 
the end panels of the pack (P). The packs (P) are 
then conveyed to the linear portion (141) of the 
path where pusher/squeeze bars (128) are 
urged against the side panels of the pack to 
deform the pack (P) and cause the cigarettes to 
fall from the pack by gravity into a collector. The 
empty pack (P) is conveyed to another arcuate 
portion (137) of the path where it is discarded. 
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The present invention relates to the reclamation 
of smokable material used In making smoking articles 
such as cigarettes. 

The types of cigarettes which may be recovered 
and reclaimed in embodiments of the present inven- 5 
tion can vary in composition and construction. Typi- 
cally, cigarettes comprise a rod of smokable material, 
such as a blend of shredded tobacco laminae, volume 
expanded shredded tobacco laminae, cut and proc- 
essed tobacco stems, shredded reconstituted tobac- 10 
co, and the like. The smokable material or cut filler is 
circumscribed by an outer wrapping material such as 
cigarette paper, e.g., a calcium carbonate and flax pa- 
per, thereby forming a tobacco rod. Tobacco rods typ- 
ically have lengths of about 40 mm to about 85 mm, 15 
preferably about 55 mm to 70 mm, and circumferenc- 
es of about 17 to about 27 mm, preferably about 22 
mm to about 25 mm. For filter cigarettes, a filter ele- 
ment normally manufactured from plasticized cellu- 
lose acetate tow and circumscribed by a paper plug 20 
wrap is attached to one end of the tobacco rod. Filter 
elements can have flavors incorporated therein, con- 
tain charcoal, or the like. Filter elements typically 
have lengths of about 10 mm to about 40 mm, prefer- 
ably about 15 to about 35 mm; and have circumfer- 25 
ences comparable to that of the tobacco rod to which 
they are attached. A tipping paper typically circum- 
scribes the filter element and an adjacent region of 
the tobacco rod so as to fixedly secure the filter ele- 
ment to the tobacco rod. Typical filter cigarettes are 30 
about 79 mm, about 84 mm and about 99 mm in 
length. 

Cigarettes conventionally have been sold in 
packages called "packs," and each pack normally 
contains 20 cigarettes. The cigarettes are usually ar- 35 
ranged in a matrix of three rows having 7 cigarettes, 
6 cigarettes and 7 cigarettes, respectively. Typical ci- 
garette packs have a generally rectangular parallele- 
piped form, with front and back panels. According to 
the terminology used herein, the two end panels are 40 
the top and bottom of the pack. One type of popular 
cigarette pack employs a container having the form of 
a so-called "hard pack," "crush proof box" or "hinged 
lid package." Another type of popular cigarette pack 
employs a container having the form of the so-called 45 
"soft pack." Both types of cigarette pack typically are 
overwrapped by a clear polymeric film (e.g., a poly- 
ethylene or polypropylene overwrap film) to maintain 
freshness of the cigarettes within the container. A 
strip of polymeric material known as a "tear tape" is so 
provided adjacent the top of the pack for easy open- 
ing of the polymeric overwrap film. Cigarette packs 
are packaged in cartons, typically ten packs per car- 
ton. 

In order to maintain proper quality control during 55 
the manufacture and packaging process, defective 
packs or cartons are eliminated from the ultimate 
product stream, and separated for further reprocess- 



ing and reclamation of the tobacco therein. In add'h 
tion, individual packs and cartons, which are other- 
wise acceptable, but which were part of field tests or 
promotional efforts which have expired or which have 
been completed, may also be returned for reclama- 
tion. Heretofore, in order to effect the removal of the 
tobacco from the packs and cartons, a significant 
amount of manual labor was involved. This included 
the opening of the individual cartons and then the 
opening of the individual packs, the removal of the ci- 
garettes and the ultimate removal of the tobacco from 
the cigarettes. 

In another prior art device, a hammer mil I is used 
to break up whole cartons and/or packs into a partic- 
ulate mixture of tobacco, packaging material, filter 
elements and cigarette, paper and thereafter the to- 
bacco particles are separated from the mixture. For 
example, U.S. Patent No. 3,577,999 to Pinkham is di- 
rected to a rotating vane device and sieve for sepa- 
rating tobacco from the filter and paper. The tobacco 
that is removed from the cigarettes is collected, re- 
constituted and reconditioned and then introduced 
into the tobacco blend as "shorts". 

A more recent development is disclosed in U.S. 
Patent No. 4,036,380 to Berry et al. in which a pair of 
cutter blades are used to open the sides of cigarette 
cartons and the ends of the packs contained ther in. 
Air jets are then used to blow the cigarettes from the 
opened packs into a pneumatic separator where the 
cigarettes are separated from any wrapping materials 
by gravity. 

Suitable methods and systems for in-line tobacco 
reclamation with a maker/tipper/packer have be n 
developed previously. Among these are the method 
and system disclosed in U.S. Patent No. 4,867,179 to 
Leonard which is assigned to the assignee of this in- 
vention. The system and method disclosed in Leo- 
nard is directed to tobacco reclamation from on or 
more cigarette making machines, in which cigarettes 
are reclaimed from packs and the tobacco is separat- 
ed from reclaimed cigarettes, rejected cigarettes and 
long ends. The separated tobacco is then screened 
and metered. The larger tobacco particles are redir- 
ected back to the tobacco supply for the cigarette 
maker and the smaller tobacco particles are metered 
and formed into reconstituted tobacco which is then 
cut and fed back to the tobacco supply. 

In addition, various other efforts have been un- 
dertaken to automate the tobacco reclamation proc- 
ess. Examples of efforts directed to removing cigar- 
ettes from cigarette, packs include the following pa- 
tent documents: U.S. Patent No. 4,843,801 to Ron- 
cero; U.S. Patent No. 4,083,499 to Thatcher U.S. Pa- 
tent No. 4,221,035 to Thatcher; European Patent 
Publication No. 0118289; U.K. Patent Application No. 
GB 21 5841 OA; U.S. Patent No. 3,386,320 to Pinkham 
et al.; U.S. Patent No. 4,622,875 to Emery et al.; U.S. 
Patent No. 4,002,255 1 Fincham et al.; and PCT Ap- 
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plication W090/11937. 

In addition to patents directed to the removal of 
cigarettes and tobacco from intact packages, efforts 
have also been directed toward removal of tobacco 
from individual cigarettes as well. Examples of such 5 
efforts include: U.S. Patent No. 4,261,790 to Brinker 
etal.; U.S. Patent No. 4,278,100 to Thatcher; U.S. Pa- 
tent No. 4,117,852 to Newman et a!.; U.S. Patent No. 
3,103,222 to Dilanni; U.S. Patent No. 4,191 ,199; U.S. 
Patent No. 3,757,799 to Dilanni et al.; U.S. Patent No. 1 o 
3,026,880 to Perrin; U.S. Patent No. 3,224,451 to 
Dearsley; and U.S. Patent No. 4,485,827 to Komassa 
et al. 

Many of the prior art methods and apparatus for 
tobacco reclamation involve intrusive, destructive is 
means and methods for performing the separation of 
cigarettes from packaging materials. Such means and 
methods often resulted in degradation of the tobacco 
itself, either by reducing the size of the tobacco fiber 
strands, or in drying out the tobacco. Additionally, the 20 
option of recovering intact and otherwise acceptable 
individual cigarettes is limited in those processes 
which separate cigarettes from packs by means of de- 
vices which interact simultaneously with the cigar- 
ettes and packaging materials as, for example, by 25 
beating the packs with a hammermill or by slicing the 
packs and cigarettes. Furthermore, because in many 
of the above-mentioned prior art methods and devic- 
es, the packaging, cigarette paper and filter material 
are each being subjected to the same separation for- 30 
ces as the tobacco, there is an increased likelihood 
that the tobacco will suffer some contamination of the 
non-tobacco parts i.e., the paper, foil, etc. of the pack- 
aging or the tow, charcoal, f lavorant, etc, of the filter. 

As a result of the deficiencies in prior tobacco re- 35 
clamation efforts, it would be desirable to provide a 
method and apparatus for the in-line reclamation of 
tabacco used in making cigarettes which includes the 
steps of and means for opening cigarette packs and 
removing cigarettes from the packs to facilitate indi- 40 
vidual cigarette recovery and removing the tabacco 
from the recovered cigarettes, thereby facilitating to- 
bacco reclamation. Such desirable method and appa- 
ratus should accomplish this result while minimizing 
the degradation of the recovered cigarettes and re- 45 
claimed tobacco. 

According to one aspect of the invention, there is 
provided apparatus for removing cigarettes from a ci- 
garette pack having a front panel, a rear panel, two 
side panels, two end panels, a width dimension be- so 
tween the two side panels and a cross-sectional area 
transverse to the longitudinal axes of the cigarettes in 
the pack, comprising: 

means for conveying the cigarette pack along 
a path of travel having at least one arcuate portion 55 
and at least one linear portion; 

means for driving said conveying means along 
said path; 



means for opening at I ast one end of the 
pack; and 

a plurality of pusher means mounted on said 
conveying means and movable along the arcuate and 
linear portions of said path for advancing the cigar- 
ette pack along said path, the spacing between an ad- 
jacent pair of pusher means having a first dimension 
when said adjacent pusher means move along the 
arcuate portion of said path and a second dimension 
when said adjacent pusher means move along the lin- 
ear portion of said path, the first dimension being at 
least equal to the width dimension of the pack so that 
the pack is receivable between said adjacent pusher 
means, the second dimension being less than the 
width dimension of said pack such that said adjacent 
pusher means engage and deform the pack as it is 
conveyed along the linear portion of said path to in- 
crease the transverse cross-sectional area of the 
pack, whereby the cigarettes in the pack are remov- 
able from an open end of the pack. 

According to a second aspect of the invention, 
there is provided 

a method of removing cigarettes from a cigar- 
ette pack having front and rear panels, two sid pan- 
els, two end panels, a width dimension between the 
two side panels and a cross-sectional area transverse 
to the longitudinal axes of the cigarettes in the pack 
comprising the steps of: 

conveying the cigarette pack along a path of 
travel having at least one arcuate portion and at I ast 
one linear portion; 

opening at least one end of the pack; 

applying a force to the two side panels of the 
paek when the pack is conveyed along the linear por- 
tion of the path of travel to deform the pack and in- 
crease the transverse cross-sectional area of th 
pack; and 

emptying the cigarettes from the open nd of 
the deformed pack. 

Embodiments of the present invention are direct- 
ed to a method and apparatus useful for the recovery 
of tobacco from cigarette packages. Embodiments of 
the invention may offer a minimally intrusive method 
of and apparatus for removing individual cigarettes 
from cigarette packs, allowing for minimal contamin- 
ation of the resulting reclaimed tobacco. Apparatus 
embodying the present invention may be used in-line 
with a cigarette maker/tipper/packer to reclaim tobac- 
co filler from individual cigarettes or as a stand-alon 
apparatus for recovering individual cigarettes for sub- 
sequent reclamation of tobacco filler. The likelihood 
of damage to or degradation of the reclaimed tobacco 
may be reduced with such apparatus. When used in 
an in-line maker, certain embodiments of the inven- 
tion do not result in diminished tobacco moistur con- 
tent, because reclaimed tobacco is returned with sub- 
stantially the same moisture cont nt as it had when 
first made into cigarettes. Typical moisture content of 
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tobacco filler material is 10 to 15%, preferably 12 to 
1 3% during cigarette manufacture. Substantial recov- 
ery and return of tobacco is possible, with 95% or 
more of the tobacco being removed from cigarettes 
being returned to the cigarette maker for the manu- s 
facture of new cigarettes. 

Embodiments of the present invention are direct- 
ed to a method and apparatus for reclaiming tobacco 
in which individual packs of cigarettes are conveyed 
to an opener stage which removes both end panels of 10 
a cigarette pack, i.e., the top and bottom panels, and 
then to an extraction stage in which (a) the cross- 
sectional area of the pack in a plane substantially par- 
allel to the pack ends is increased, thereby loosening 
the packed cigarette matrix, and (b) a non-intrusive is 
removal force is applied to remove the cigarettes from 
the pack and to separate the packaging material from 
the removed cigarettes, without any apparatus or de- 
vice actually entering the pack. The removed cigar- 
ettes are transported to further processing in which 20 
the tobacco is separated from the filter and paper of 
the cigarettes and the tobacco is returned to the input 
hopper for the maker. Alternatively, the further proc- 
essing could involve repacking of intact and other- 
wise acceptable individual cigarettes into packs. The 25 
packaging material itself is preferably disposed of, but 
may be recycled where appropriate. 

One pack opener apparatus and method of em- 
bodying the invention includes the steps of and 
means for cutting off the end panels of the cigarette 30 
packs, deforming the cigarette packs and extracting 
the cigarettes from the pack solely by the force of 
gravity. The packs enter the pack opener in a vertical 
orientation, i.e., with the top and bottom end panels 
disposed in spaced horizontal planes, and are con- 35 
veyed or indexed by an endless conveyor past a pair 
of vertically spaced, horizontally disposed cutter kni- 
ves or blades which cut off the top and bottom end 
panels of the cigarette packs. The endless conveyor 
then deforms the packs from their rectangular cross 40 
sectional shape to loosen or dislodge the 7-6-7 
packed cigarette matrix and conveys or indexes the 
deformed packs over a drop out window or opening. 
The loosened cigarettes fail by gravity through the 
drop out opening and are guided by a chute to a col- 45 
lection bin or, are pneumatically conveyed to a recla- 
mation system of a cigarette maker. The empty packs 
or wrappers are conveyed or indexed to a position to 
permit the packs to fall by gravity from the conveyor 
and into a waste collection means. A vacuum system so 
is provided at the cutting station for vacuuming away 
the top and bottom end panels and any wrapper or fil- 
ter debris that results from the cutting operation. 

Embodiments of the invention will now be descri- 
bed, by way of example, with reference to the acconv 55 
panying drawings in which: 

FIG. 1 is a schematic drawing of a cigarette 

maker and a packer incorporating a pack opener 



embodying the present invention; 
FIG. 2 is a flow chart showing the flow of tobacco, 
cigarettes, cigarette packs and rejects in the ci- 
garette maker, packer and pack opener systems 
of FIG. 1; 

FIG. 3 is a front elevation view of a pack opener 
apparatus that may be used in the cigarette mak- 
ing system of FIG. 1 or as a stand-alone unit; 
FIG. 4 is a top view of the pack opener apparatus 
of FIG. 3; 

FIG. 5 is a partial side elevation view of the ar- 
rangement of the pack cutter knives taken along 
line 5-5 in FIG. 4; 

FIG. 6 is a fragmentary top view of a portion of 
the pack opener showing the inlet position of a ci- 
garette pack in the apparatus; 
FIG. 6A is a partial side elevation view of a detail 
of the pack opener apparatus; 
FIG. 7 is a fragmentary top view of a portion of 
the pack opener showing the deformation of th 
cigarette packs after the end panels have been 
cut off; 

FIGS. 8-10 are front elevation, side elevation and 
top views, respectively, of a pusher bar of the 
pack opener apparatus of the invention; and 
FIG. 11 is a top elevation view of an alternate em- 
bodiment of the present invention. 
Referring first to FIGS. 1 and 2, tobacco is sup- 
plied to a cigarette rod making machine 20 by a hop- 
per 10, which may be a PROTOS VE-80 model, man- 
ufactured by Hauni-Werke & Korber Co. KG, West 
Germany. The cigarette rod making machin 20 
forms rods of smokable material, wrapped in a tube 
of cigarette paper. Properly formed rods are trans- 
ported to a filter tipping machine 50, described below. 
"Long ends", which are produced during the startup 
of the rod making machine 20, and defective cigarette 
rods are manually removed by the operator and trans- 
ported to a cigarette opener and tobacco removal unit 
30, described below. Automatic transport means may 
also be provided. 

The cigarette rod making machine 20 useful in 
carrying out this invention is of the type commercially 
available from Molins PLC, Great Britain or Hauni- 
Werke & Korber Co. KG and the use thereof is well- 
known to the skilled artisan. For example, a preferred 
cigarette rod making machine of the type known as a 
PROTOS 80 (commercially available from Hauni- 
Werke & Korber Co. KG) can be employed. Adescrip- 
tion of a PROTOS cigarette making machine is pro- 
vided in U.S. Patent No. 4,474.190 to Brand which is 
incorporated herein by reference. Other cigarette rod 
making machines, such as the PROTOS 100, manu- 
factured by Hauni-Werke & Korber Co., KG and the 
Molins MK ION, manufactured by Molins PLC, can 
also be employed. 

The cigarette rod making machine 20 Is directly 
coupled with the filter tipping machine 50, such as a 
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MAX 80 commercially available from Hau nl-Werk & 
Korber Co. KG, which affixes filters to the ends of the 
cigarette rods. If regular, non-filter cigarettes are to be 
made, no filter tipping machine is employed. Finished 
cigarettes are inspected and those meeting the ap- 5 
propriate quality standards are transported by con- 
veyor 52 to cigarette storage and retrieval unit 60 
which may be a model GDS90, manufactured by G.D. 
Societa per Azioni, Bologna, Italy. An alternative ci- 
garette storage and retrieval unit 60 could be a Sys- 10 
tern 88 available as OSCAR from Molins PLC. Defec- 
tive cigarettes from the tipping machine 50 are trans- 
ported automatically to cigarette opener and tobacco 
removal unit 30 by tipper belt conveyor 40. 

From storage and retrieval unit 60, the cigarettes 15 
are transported via conveyor 62 to packer unit 70, 
which may be a model GDX-1 manufactured by G.D. 
Societa per Azioni. In lieu of a conveyor belt, cigar- 
ettes can be collected in cigarette trays (not shown), 
such as cigarette tray 82-86 mm available from Sasib 20 
as part no. P930203005F, and transported manually 
to the packer unit. 

Individual cigarettes are packed typically 20 to a 
soft pack or crush- proof box with the cigarettes posi- 
tioned in a 7-6-7 matrix. Other matrices may be used 25 
and the invention disclosed herein will accommodate 
such other matrices. After the cigarettes are pack- 
aged in individual packs, the cigarette packs are in- 
spected and those found meeting the appropriate 
quality standards are transported to sealing film wrap 30 
and cartoner unit 90, which may be a model GD4350, 
manufactured by G.D. Societa per Azioni, where the 
packs are wrapped in a polymeric film, such as poly- 
ethylene or polypropylene, sealed and cartoned. 
Packs which are found defective in packer 70 are au- 35 
tomatically transported by elevated conveyor 72 to 
pack opener unit 100. In addition, improperly car- 
toned or sealing film-wrapped packs can be trans- 
ported manually (shown by dotted line 92, FIG. 1) to 
the hopper (not shown) for pack opener unit 100, the 40 
operation of which is explained in detail below. 

Individual cigarettes which for some reason were 
rejected or not properly packaged in the packer 70 
are automatically transported back along conveyor 
74 for further processing. Conveyor 74 may be a 45 
pneumatic conveyor or a MAX 80 reject belt system 
manufactured by Hauni-Werke & Korber Co. Reject- 
ed packs are opened by pack opener 100, as descri- 
bed in greater detail hereinafter. The individual cigar- 
ettes extracted by pack opener 100 are also trans- so 
ported by conveyor 74 to tipper belt 40 and thence to 
cigarette opener and tobacco removal unit 30 for fur- 
ther processing. The flow of individual cigarettes on 
conveyor 74 is combined with the flow of individual ci- 
garettes on conveyor 40 which wer rejected in the fil- 55 
ter tipping machine 50. The further processing of the 
combined flows of conveyors 74 and 40 includes the 
process of separating the tobacco from the filter and 



cigarette paper, as necessary. This process is accom- 
plish d in cigarette opener and tobacco removal unit 
30, which may be a wet-belt type cigarette opening 
device, as, for example, a Niepmann-type HWR, man- 
ufactured by Niepmann GmbH, Gevelsburg, West 
Germany. Alternatively, the intact cigarettes could be 
inspected and those which are otherwise acceptable 
could be conveyed back to cigarette storage and re- 
trieval unit 60, ultimately to be packed by packer unit 
70. 

The known Niepmann-type HWR separation unit 
30 is a compact apparatus measuring approximately 
1 meter by 1 meter by 3/4 meter high. It is typically sit- 
uated behind the cigarette rod making machine 20 
and receives the rejects from the tipper 50 via tipper 
belt 40 which deposits them in a rotary vibrating feed- 
er bowl on the Niepmann unit The vibrating feeder 
bowl acts as a buffer and continuously outfeeds the 
cigarettes in-line at a constant output to the separa- 
tion apparatus of the Niepmann unit. The Niepmann 
unit is characterized as a wet-belt cigarette opening 
device because cigarettes are first wetted on a small 
conveyor belt thereby creating a weakened strip in 
the paper along the bottom of each cigarette rod. The 
cigarettes are then passed through a grooved roller 
under pressure to break the paper along the w ak- 
ened strip and then through rotary brushes that 
knock the tobacco from the cigarette rod leaving the 
filter intact with the cigarette paper attached to it. The 
loose tobacco, paper and filter are fed upwardly and 
across the top of the cigarette rod maker 20 over a 
screener with an approximately 8 millimeter m sh 
screen to remove the tobacco. The tobacco is depos- 
ited onto a trim-return feeding conveyor directly to 
hopper 10. The waste paper and filters are collected 
in a waste hopper 35, but, alternatively, could be col- 
lected in a central system. In order that the hopper 10 
does not overflow, a gate 45 is provided at the en- 
trance to the cigarette opener and tobacco removal 
device 30. This gate is lowered into place to stop th 
flow of cigarettes to be opened if the rod maker 20 is 
not operating, so that there is no accumulation of ex- 
cess tobacco. Power and controls are supplied to the 
entire system by electric cabinet 80. 

As will be recognized by those skilled in the art, 
the individual elements of the system shown in FIGS. 
1 and 2 are commercially available from a number of 
sources, with the exception, of course, of the pack 
opener 100. The addition of the pack opener 100 to 
such a system results in a unique combination of ele- 
ments with a marked improvement in cigarette mak- 
ing efficiency and reduced wastage. This is because 
the addition of the pack opener 1 00 permits in-line re- 
clamation of the tobacco and, as disclosed herein, 
properly configured, a system employing the pack 
opener 100 permits the option of reclamation of intact 
and otherwise acc ptable cigarettes for recycling to 
the packer 70 without having the tobacco first re- 
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moved from the individual cigarettes. 

The method and system of embodiments of the 
present invention may have one or more of the follow- 
ing important advantages. Among these are that the 
method and system are brand-specific, that is, the 5 
specific blend of tobacco used in making cigarettes is 
reclaimed and recycled directly back to the hopper 
containing that blend. The compactness of the com- 
ponents used results in low handling and hence low 
tobacco degradation and waste of the smokable ma- 10 
terial. Because the reclamation and recycling of to- 
bacco is contemporaneous with the making of cigar- 
ettes and is relatively fast, moisture loss is low, result- 
ing in no reconditioning of the tobacco being required. 
Thus, the reclaimed tobacco that is returned to the is 
hopper has substantially the same predetermined 
moisture content as the tobacco in the hopper. Typi- 
cal moisture content of tobacco filler material is 10% 
to 15%, preferably 12% to 13% during cigarette man- 
ufacture. Because of the relatively gentle nature of 20 
the pack opening and cigarette opening and tobacco 
removal components, the quantity of "shorts" is small. 
Finally, the method and system result in a high recov- 
ery rate of tobacco with at least 95% of the tobacco 
that is recovered from the cigarettes being returned 25 
to the hopper. 

FIGS. 3-10 illustrate a preferred embodiment of 
a pack opener apparatus 100 which can be utilized in 
the cigarette making and packaging system shown in 
FIG. 1 and 2. The method of pack opening and cigar- 30 
ette extraction used 

includes the steps of removing at least one, but 
preferably both, of the end panels of a cigarette pack, 
followed by the application of a non-intrusive removal 
force to extractthe cigarettes substantially intactfrom 35 
the pack. In order to perform these steps, the pack 
must be held and conveyed past devices for removing 
one or both of the end panels, such as a rotating cir- 
cular knife orknives. The cigarette matrix is then loos- 
ened by applying a force which deforms the pack and 40 
tends to increase the cross-sectional area of the pack 
at least at one open end thereof, with a removal force 
being simultaneously or subsequently applied, such 
as a jet of air, centrifugal force, or in the case of the 
present embodiment, the force of gravity. The remov- 45 
al force is non-intrusive in that no apparatus or device 
is actually inserted into or otherwise enters the pack 
to remove the cigarettes therefrom. 

Pack deformation and cigarette removal can be 
performed by: (1) passing a pack opened at both so 
ends through a converging chute or passage formed 
by the runs of a system of converging belts to deform 
the pack to increase the cigarette matrix cross- 
sectional area and then applying a jet of air to blow 
the cigarettes out of the pack; (2) rotating the opened 55 
pack in an arc through a converging chute or passage 
formed by a system of parallel rollers, thereby de- 
forming the pack and applying centrifugal and gravity 



forces to eject the cigarettes from the pack; (3) rotat- 
ing the opened pack in an arc through a converging 
chute or passage formed by a system of rollers and 
a rotating disk, thereby deforming the pack and ap- 
plying c ntrifuigal and gravity forces to ject the cigar- 
ettes from the pack; or (4) turning the pack so that at 
least one open end is oriented downwardly and de- 
forming the pack by applying a vacuum to the front 
and back panels of the pack, thereby allowing th ci- 
garettes to fall out of the pack under the force of grav- 
ity. 

According to the present embodiment of the in- 
vention shown in FIGS. 3-10, pack deformation is 
performed by reducing the spacing between adjacent 
pusher bars on an endless conveyor to deform cigar- 
ette packs disposed between adjacent pusher bars. 
Cigarette removal is accomplished by conveying th 
deformed packs past an opening at the bottom of the 
pack to permit the cigarettes to fall by gravity from the 
pack. 

Referring now more particularly to FIGS. 3-7, the 
preferred embodiment of the pack opener apparatus 
100 will be described. The apparatus 100 comprises 
a frame 102 having upper and lower sections 104, 
1 06 respectively. The frame 1 02 is supported on vert- 
ically adjustable pads or feet 108 in a conventi nal 
manner and includes a bottom plate 110, a central 
plate 112 and upper plates 114 and 115 on which the 
various components of the apparatus are mounted. 

Cigarette packs P are delivered by gravity to the 
pack opener 100 by means of a chute 116 in a v rtk 
cally oriented stack, that is, with the bottom end panel 
of one pack confronting the top end panel of the pack 
below the one pack. An endless conveyor 11 8 is sup- 
ported between upper plates 114,115 and compris s, 
in the preferred embodiment, a link chain 120 trained 
about a pair of rotatable shaft assemblies 121, 122. 
Each shaft assembly 121, 122 (FIG. 6A) compris s a 
sprocket 123 engageable with chain 120 and upper 
and lower pressure rollers 124, 125. Shaft assemblies 
121, 122 are mounted on a respective shaft 126, 127. 
A plurality of elongated pusher/squeeze bars 128 are 
affixed to the link chain 120 by angle fittings 129 and 
screws 1 31 and bear against the outer peripheries of 
the upper and lower pressure rollers 124, 125 (FIG. 
6A) as they travel about the rollers. 

The conveyor 118 is preferably incrementally in- 
dexed by a drive train comprising an indexing drive 
motor 130 (FIG. 3) which indexes shaft assembly 122 
in the direction shown by the arrow (FIG. 4) by means 
of a conventional wrap spring clutch mechanism 132 
and toothed belt and pulley arrangement 134 con- 
nected between the clutch 132 and indexing motor 
130. 

As best shown in FIGS. 3 and 6, cigarette packs 
P are fed one-at-a-time to conveyor 118 by gravity 
from chute 116 at an infeed position 136 adjacent 
shaft assembly 121. A proximity sensor 135 (FIGS. 3 
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and 6) is mounted to plate 114 for sensing th pres- 
ence of a cigarette pack P at the infeed position 136. 
The pusher bars 128 adjacent pack P at infe d posi- 
tion 136 are spaced apart a distance sufficient to re- 
c ive pack P therebetween. It will be understood by 5 
those skilled in the art that as the pusher bars 128 are 
indexed from their positions on the linear portions of 
the conveyor to their positions on the arcuate por- 
tions of the conveyor, the dimension or distance be- 
tween the pusher bars 128 increases. Similarly, as 10 
the pusher bars are indexed from the arcuate convey- 
or portions to the linear conveyor portions, the dis- 
tance between the pusher bars 128 decreases and 
causes the pusher bars 128 to deform any pack P lo- 
cated between adjacent pusher bars (FIG. 7) for a pur- 1 s 
pose to be hereinafter described. A vertical retaining 
wall 133 is spaced outwardly from the arcuate portion 
137 and the linear portion 141 of the conveyor 11 8 to 
retain the packs P on the conveyor as they travel from 
the infeed position 136 to the discharge position 139 20 
at the end of linear conveyor portion 141 (FIG. 4). 

Referring now to FIGS. 5 and 6, means are pro- 
vided for opening both ends of the cigarette packs P 
by conveying the packs P past a pair of vertically 
spaced, upper and lower circular knives 138, 140 25 
which are mounted adjacent the infeed position 136 
and shaft assembly 121 so as to overlap the path of 
travel of the packs P on the conveyor 118. Circular 
knives 138, 140 may be 15° single bevel carbide kni- 
ves. The knives 138 and 140 are mounted on shafts 30 
142, 144 which are rotatably supported by antifriction 
bearings in upper and lower bearing housings 146, 
148 rigidly fixed to respective plates 115, 114. Shaft 
142 has a length sufficient to support knife 138 in a 
plurality of vertical positions depending on the height 35 
orlength of the cigarette packs P being opened by the 
apparatus. For example, knife 138 is shown in posi- 
tion for cutting open packs P having a length of 100 
millimeters. If shorter length packs are being opened, 
e.g., 85 millimeter packs, the knife is repositioned us- 40 
ing spacers to the position shown in phantom as knife 
138'. 

To avoid binding of the packs P between the kni- 
ves 138, 140, the upper bearing housing 146 is 
mounted on plate 115 so that the rotational axis of 45 
shaft 142 is inclined at a small angle of about 2°. The 
knives 138. 140 are driven in the same direction at a 
speed of about 1200-1700 RPM by a cutter drive ar- 
rangement 150 (FIG. 4). Drive arrangement 150 com- 
prises a drive motor 152, a pair of bearing housings so 
154, 156 mounted respectively in plates 114, 115 for 
supporting a lay shaft assembly 158 for driving the 
upper knife 138. Shaft assembly 158 is provided with 
a flexible coupling 160 to accommodate the angular 
inclination from the vertical of shaft 142 and housing 55 
156. Toothed pulleys 162, 164 are mounted on one 
end of a respective shaft 142, 144 and toothed pul- 
leys 166, 168 are mounted on the opposite ends of 



shaft 158. A toothed belt 170 is trained about pulleys 
162, 166 and a toothed b It 172 is trained about pul- 
leys 164, 168 and a toothed pulley 174 mounted on 
the shaft of driv motor 1 52. A fail safe brake 1 76 is 
operatively connected to shaft 158 and functions to 
bring the rotating knives to a stop immediately when 
the power to the knife drive motor is interrupted 
whether due to safety lock-outs or a power failure. 

The plate 114 is provided with elongated drop out 
windows or openings 178, 178' directly beneath the 
pusher bars along the linear portion 141 of the con- 
veyor 118. A discharge opening 180 is provided in 
plate 114 at the downstream end of linear portion 141 
adjacent shaft assembly 122. A collector funnel 182 
is mounted to the underside of plate 114 beneath the 
drop out windows 178, 178' and is connected to a ci- 
garette outlet pipe 184. A discharge chute 186 is 
mounted to plate 114 beneath opening 180. 

The upper and lower knives 138, 140 may be 
vertically arranged to cut off the ends of the package 
only, i.e., without cutting off any portion of the cigar- 
ettes or cigarette filters. However, in the presently 
preferred case wherein tobacco from the cigarettes is 
to be reclaimed rather than individual cigarettes, it is 
preferable to adjust the knives to cut off about 2-4 mil- 
limeters from both ends of the cigarette packages to 
insure that all portions of the package ends have 
been removed. In that arrangement, approximately 1- 
3 millimeters are cut off from both ends of the cigar- 
ettes and cigarette filters. As shown in FIGS. 4 and 5, 
to support the cut off lower end of the cigarette packs 
downstream of the lower knife 140, a slide plate 175 
is mounted to the upper surface of upper plate 114 
and extends between the downstream edge of lower 
knife 140 to the upstream end of the drop out window 
1 78. The top surface of slide plate 1 75 is substantially 
coplanar with the top surface of lower knife 140 so 
that as the pack lower ends are cut off, they slide 
without toting onto the top surface of slide plate 175. 

A vacuum system is mounted on the plat s 110, 
112 in the upper and lower portions 104, 106 of th 
apparatus and comprises a vacuum pump 190, the 
suction inlet 191 of which is connected via a flexible 
hose 192 to a fitting 194 mounted to central plate 112. 
Fitting 194 has an internal passage which communi- 
cates with an opening (not shown) in plate 112. A re- 
movable air filter 196 is supported on a pair of slide 
rails 198 beneath the opening in plate 112 to pr v nt 
debris from being drawn into the suction inlet 191 of 
the vacuum pump. A flexible seal or gasket 197 is af- 
fixed to the underside of plate 112 around the filter 
196. 

A removable waste receptacle 200 having an up- 
per lip 201 is supported on a platform 202 in the lower 
section 106 of the frame and is vertically movable by 
an air cylinder 204 between a first position resting on 
platform 202 as shown in FIG. 3 to a second, raised 
position in which the upper lip 201 of the receptacle 
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engages and seals against gasket 197. In this raised 
position, a vacuum is created in waste receptacle 200 
by the vacuum pump 190. A Y-connector 206 mount- 
d to plate 112 communicates via an opening (not 
shown) in plate 112 with the interior of waste recep- 
tacle 200. A pair of flexible hoses 208, 210 are con- 
nected to the Y-connector 206. Hoses 208, 210 are 
connected to a respective suction fitting 212,214 
mounted directly above cutter knife 138 and below 
cutter knife 140 adjacent the location at which the top 
and bottom end panels of the cigarette packs P are 
cut off by the knives. The above-described vacuum 
system thus provides a means for sucking away and 
collecting the cutoff end panels of the packs P as well 
as any dust or debris resulting from the cutting oper- 
ation. 

The electrical control circuits for the pack opener 
apparatus 100 are located in an enclosure 107 in the 
lower section 106. Controls for the operation of the 
drive motor 152, vacuum pump 190, indexing drive 
motor 130 and air cylinder 204 are conventional and 
therefore need not be described in further detail. The 
proximity sensor 1 35 is connected in the electrical cir- 
cuit for the indexing drive motor 130 in such a way as 
to initiate one indexing movement of the conveyor 118 
when a pack P drops into the infeed station 136. Pre- 
ferably, one indexing movement of the conveyor 118 
(about 3 inches) moves the pack P through the cut- 
ting knives 138, 140. 

The pack opener apparatus 100 operates in the 
following manner. The vacuum pump 190, the drive 
motor 152 for the knives 138, 140 and the indexing 
drive motor 130 are turned on. Air cylinder 204 is op- 
erated to raise the receptacle 200 into sealing en- 
gagement with gasket 197 thereby initiating suction 
at the fittings 21 2, 214 for carrying off the end panels, 
dust and debris from the cutting operation. 

When a cigarette pack P drops from the chute 116 
into the infeed position 136, proximity sensor 135 
senses the presence of the pack and signals wrap 
spring clutch 132 to index the conveyor 118. This in- 
dexing movement carries the pack P through the cut- 
ting station where cutter knives 138, 140 cut off the 
top and bottom panels which are then sucked into the 
waste receptacle 200 via fittings 212, 214, hoses 208, 
210 and Y-connector 206. When the pack P passes 
the cutting station at the end of the indexing move- 
ment, the infeed station 136 is dear and another pack 
P drops into the station 1 36. The proximity sensor 1 35 
senses the presence of pack P and transmits another 
indexing signal and so on. 

Referring now to FIGS. 4 and 7, as the now 
opened packs P' travel from the arcuate portion 137 
of the conveyor 118 to the linear portion 141, the dis- 
tance between the pusher bars 128 decreases so that 
adjacent pusher bars engage the sides of each pack 
P' and deform the same. Such deformation of the 
packs P' results in an increase of the transverse 



cross-sectional area of the packs P thereby loosen- 
ing the cigarette matrix in each pack P\ The thus de- 
form d packs P r ar indexed over the drop our win- 
dows 178, 178' which extend substantially the entire 

5 length of the linear portion 141 of the conveyor. Be- 
cause the cigarette matrix, e.g., the 7-6-7 matrix, has 
been loosened, the individual cigarettes in the pack 
fail by gravity from the pack, through the windows 
178. 178' and into funnel 182 (FIG. 3) where they 

10 pass into cigarette outlet pipe 184. 

It has been found advantageous to provide a nar- 
row strip 179 of sheet metal, such as stainless steel, 
along the outermost edge of drop out window 178 to 
engage and support a lower cut edge of the deformed 

is cigarette packs P' as the packs are advanced from 
slide plate 175 to a position overthe window 178. The 
top surface of strip 179 is preferably substantially co- 
planar with the top surface of slide plate 175 s that 
the cut edges of the deformed packs P f are guided di- 

20 rectly onto the strip 179 from slide plate 175. 

The retaining wall 133 may be provided with a 
plurality of smooth projections 1 77 which serve to agi- 
tate, bump or jog the packs P' as they travel along the 
linear portion 141 so as to free up any cigarettes that 

25 are compacted or otherwise do not separate fre ly 
from the packs when they are initially deformed. 

When the packs P' reach the end of linear portion 
141, the cigarettes in each pack have dropped from 
the packs leaving only the front, back and side pan- 

30 els, of the package. As the packs travel about th per- 
iphery of shaft assembly 122, the distance between 
the pusher bars 128 again increases thereby allowing 
the now empty packs to drop by gravity through dis- 
charge opening 180 and fall onto chute 186 from 

35 which they are collected in a waste receptacle or con- 
veyor (not shown) located in the rear of the apparatus 
(FIG. 4). 

The pack opener apparatus 100 may be used as 
a stand-alone apparatus or in combination with the 

40 maker/tipper/packer shown in FIG. 1. In that combin- 
ation, the conveyor 72 which carries reject packs is 
connected to the chute 116 of pack opener 100 and 
the outlet pipe 184 is connected to the conveyor 74 
which carries individual cigarettes to the tobacco re- 

45 clamation unit 30. 

The pack opener apparatus 100 could also be op- 
erated with a single cutter knife in the position of the 
lower knife 140 so that only one end panel is removed 
from the packs. In such an arrangement, the pack 

50 matrix may be more difficult to loosen by the above- 
described deformation of the pack and additional 
means for agitating or vibrating the opened packs 
may be required. It would also be possible to orient 
the conveyor 118 so that the rotational axes of the 

55 shafts 126, 127 are arranged horizontally rather than 
vertically. Removal of the cigarettes from the open 
packs would be accomplished by ther means, such 
as the air jets described in U.S. Patent No. 5,117,843 
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to Holmes et al. 

FIGS. 8-10 illustrate a presently preferred em- 
bodiment of the pusher bars 128. The pusher bars are 
formed from a g n rally rectangular block 220 of ma- 
terial, such as metal or plastic. The upstream or trail- 5 
ing side 221 of each pusher bar 128 is tapered at an 
angle A of about 2° from bottom to top. The taper helps 
to prevent the empty packs P' (FIG. 7) from falling 
downwardly into the openings 178, 178', in effect, 
acting to "wedge" the empty packs between the push- 10 
er bars. The downstream or leading side 223 of each 
pusher bar 128 could also be tapered for the same 
purpose. It is preferred, however, that the leading 
sides of the pusher bars are not tapered, but are nor- 
mal to the path of travel of the packs so that when the 15 
leading sides of the pusher bars 1 28 contact the sides 
of the packs P, the packs are not tilted at an angle 
when they pass through the cutter knives 138, 140. 
See FIG. 6. This tapered design of the pusher bars for 
wedging the empty packs P' between the pusher bars 20 
to prevent them from falling Into the openings 178, 
178' is in addition to the above-described strip 179 
mounted adjacent the opening 1 78 for supporting the 
lower cut edges of the empty packs P\ 

The pusher bars 128 are fastened to the chain 25 
120 by means of a projection 222 extending from the 
back of each pusher bar. The projection 222 is provid- 
ed with a pair of threaded bores 224, 226 into which 
bolts 131 (FIG. 6A) are threaded. As best seen in FIG. 
6a, the projection 222 has a depth or length sufficient 30 
to permit the rear face 228 of each pusher bar to con- 
tact and be supported by the upper and lower pres- 
sure rollers 124, 125. A pair of longitudinal recesses 
230, 232 are formed on the sides of the bars adjacent 
the rear face 228 to accommodate the corners of the 35 
cigarette packs as they traverse the arcuate portion 
1 37 of the conveyor. 

It will be appreciated that the pusher/squeeze 
bars 128 function to engage the cigarette packs P as 
they enter the pack opener at the infeed station 136 40 
and convey the packs about the arcuate portion 137 
past the cutter knives 138, 140 in a substantially vert- 
ical orientation. When the pusher/squeeze bars travel 
to the linear portion 141, the distance between adja- 
cent bars decreases so as to compress or squeeze 45 
the packs P' between them and loosen the cigarette 
matrix in the packs P\ 

An alternate embodiment of the pack opener is il- 
lustrated in FIG. 11 wherein a pack opener 300 is pro- 
vided with two pair of cutter knives 302, 304 arranged so 
atoppositeendsof an endless pack conveyor 306. In- 
feed stations 308, 310 are located at each end of the 
conveyor 306 for receiving a supply of cigarette packs 
P via two infeed chutes (not shown) similar to infeed 
chute 116 shown in FIG. 3. Shaft assemblies 312, 314 55 
are constructed in the same manner as shaft assem- 
blies 121 , 122 shown in FIG. 6Aand may be driven by 
the same mechanism used to drive the conveyor 118 



of pack opener 100. 

Conveyor 306 comprises a link chain 316 trained 
about the sprockets (not shown) of shaft assemblies 
312, 314 and a plurality of pusher/squeeze bars 318 
mounted in spaced relation along chain 316. Th 
pusher bars 318 are spaced along chain 316 in the 
same manner as described above to provide space to 
accommodate the infeed of cigarette packs P be- 
tween the bars along the arcuate portions of the con- 
veyor 306 and to transport the packs P through the 
cutter knife pairs 302, 304. From the arcuate convey- 
or portions, the bars 31 8 carry the packs to the linear 
portions of the conveyor where the bars compress or 
squeeze and thereby deform the packs into a differ- 
ent transverse cross section as shown by packs P' 
FIG. 11 . Such deformation loosens the cigarette ma- 
trix and allows the cigarettes in each pack P' to drop 
by gravity through elongated openings 322, 324 in 
support plate 326 on opposite sides of the conveyor 
306. The downstream ends of the openings 322, 324 
are curved about the shaft assemblies to form drop 
out windows 328, 330 for the empty pack wrappers. 
The conveyor is surrounded by an upstanding wall 
332 for retaining the packs P, P' on the conveyor 306. 
Projections 334 are mounted on the inside surfac of 
the wall 332 along the linear portions thereof for agi- 
tating the packs P' to thereby aid in emptying all the 
cigarettes from the packs. 

It will be appreciated that the operation and con- 
struction of the alternate embodiment is substantially 
similar to that of the embodiment illustrated in FIGS. 
3-10, except that the reclamation capacity of the al- 
ternate embodiment is substantially twice that of th 
embodiment of FIGS. 3-10. Accordingly, construction 
details of other non- illustrated portions of th pack 
opener 300 will be apparent to one skilled in the art 
by referring to the pack opener 100 shown in FIGS. 
3-10 and the description thereof. 

Although certain presently preferred embodi- 
ments of the invention have been described herein, it 
will be apparent to those skilled in the art to which the 
invention pertains that variations and modifications 
of the described embodiment may be made without 
departing from the scope of the invention. According- 
ly, it is intended that the invention be limited only to 
the extent required by the appended claims and the 
applicable rules of law. 



Claims 

1. Apparatus for removing cigarettes from a cigar- 
ette pack having a front panel, a rear panel, two 
sid panels, two end panels, a width dimension 
between the two side panels and a cross- 
sectional area transverse to the longitudinal axes 
of the cigarettes in the pack, comprising: 

means for conveying the cigarette pack 
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along a path of travel having at least one arcuate 
portion and at least one linear portion; 

means for driving said conv ying m ans 
along said path; 

means for opening at least one end of the 5 
pack; and 

a plurality of pusher means mounted on 
said conveying means and movable along the 
arcuate and linear portions of said path for ad- 
vancing the cigarette pack along said path, the 10 
spacing between an adjacent pair of pusher 
means having a first dimension when said adja- 
cent pusher means move along the arcuate por- 
tion of said path and a second dimension when 
said adjacent pusher means move along the; lin- 15 
ear portion of said path, the f irst dimension being 
at least equal to the width dimension of the pack 
so that the pack is receivable between said adja- 
cent pusher means, the second dimension being 
less than the width dimension of said pack such 20 
that said adjacent pusher means engage and de- 
form the pack as it is conveyed along the linear 
portion of said path to increase the transverse 
cross-sectional area of the pack, whereby the ci- 
garettes in the pack are removable from an open 2s 
end of the pack. 

2. The apparatus of claim 1, including means for 
supplying the cigarette pack to the conveying 
means between said adjacent pusher means in a 30 
direction transverse to the path of travel of the 
conveying means at a point on the arcuate por- 
tion of said path. 

3. The apparatus of claim 1 or 2, wherein said con- 35 
veying means comprises an endless conveyor 
having two arcuate portions and two linear por- 
tions, and including means for supplying the ci- 
garette pack to the conveying means between 

said adjacent pusher means at a point on at least 40 
one of the arcuate portions of the path of travel. 

4. The apparatus of claim 3, wherein said supplying 
means includes first and second means for sup- 
plying cigarette packs between adjacent pusher 45 
means at a point on each arcuate portion of the 
path of travel. 

5. The apparatus of claim 3 or 4, wherein said end- 
less conveyor comprises two shaft assemblies, 50 
each shaft assembly comprising a sprocket dis- 
posed between a pair of pressure rollers, an end- 
less chain trained about said sprockets, said driv- 
ing means being drivingly connected to one of 

said shaft assemblies. 55 

6. The apparatus of claim 5, wherein said pusher 
means are connected to said endless chain. 

10 



7. The apparatus of any one of claims 1 to 6, where- 
in said driving means comprises an indexing driv 
means for intermittently moving said pusher 
means along said path of travel and including 
means located adjacent said point for sensing th 
presence of the cigarette pack at said point, said 
sensing means being connected to means for 
controlling said drive means. 

8. The apparatus of any of claims 1 to 7, wherein 
said opening means comprise at least one cutting 
knife for cutting open said one end of the pack. 

9. The apparatus of any of claims 1 to 8, wherein 
said opening means conprises a pair of circular 
cutting knives arranged adjacent the arcuate 
portion of the path of travel for cutting off th end 
panels of the pack as the pack is conveyed past 
the cutting knives. 

10. The apparatus of claim 9, wherein a first one of 
said circular cutting knives is arranged in a plane 
substantially parallel to a plane containing one of 
the end panels of the pack being conveyed, the 
second one of said circular knives being arranged 
in a plane inclined at a selected angle to a plane 
containing the other end panel of the pack being 
conveyed. 

11. The apparatus of claim 10, wherein said sel cted 
angle is about 2°. 

1 2. The apparatus of claim 1 0 or 1 1 , wherein the axis 
of rotation of said first cutting knife is a substan- 
tially vertical axis. 

13. The apparatus of any of claims 1 to 12, wherein 
said pusher means comprise a plurality of push- 
er/squeeze bars each having leading and trailing 
sides, said leading side being arranged substan- 
tially perpendicular to the path of travel, said trail- 
ing side being inclined at a predetermined angle 
from the path of travel. 

14. The apparatus of claim 13, wherein said prede- 
termined angle is about 2°. 

15. The apparatus of claims 13 or 14, wherein only 
said leading side of each of said bars contacts a 
cigarette pack on the arcuate portion of the con- 
veying means and said leading and trailing sides 
of said bars contact cigarette packs on the lin ar 
portion of said conveying means whereby said ci- 
garette packs are squeezed by said bars on the 
linear portion of said conveying means. 

16. The apparatus of any of claims 1 to 15, wherein 
the cigar ttes in the pack are removed therefrom 
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by gravity by falling from an open end of the pack 
and means disposed beneath the linear portion 
of the conveying means for collecting said cigar- 
ettes. 

5 

17. The apparatus of claim 16, including means dis- 
posed beneath the arcuate portion of the con- 
veyor for collecting the empty pack after the ci- 
garettes have fallen therefrom. 

10 

18. The apparatus according to any of claims 1 to 17, 
including means disposed adjacent the convey- 
ing means for agitating the pack to assist in the 
removal of the cigarettes from the open end of 

the pack. is 

19. The apparatus according to claim 18, wherein 
said agitating means comprise a plurality of pro- 
jections disposed adjacent the linear portion of 

the conveying means for contacting said cigar- 20 
ette pack as it is conveyed along said linear por- 
tion. 

20. The apparatus according to claim 18 or 19, in- 
cluding a wall arranged in spaced relation to the 25 
conveying means, said agitating means being 
mounted on said wall. 

21. A method of removing cigarettes from a cigarette 
pack having front and rear panels, two side pan- 30 
els, two end panels, a width dimension between 

the two side panels and a cross-sectional area 
transverse to the longitudinal axes of the cigar- 
ettes in the pack comprising the steps of: 

conveying the cigarette pack along a path 35 
of travel having at least one arcuate portion and 
at least one linear portion; 

opening at least one end of the pack; 

applying a force to the two side panels of 
the park when the pack is conveyed along the I in- 40 
ear portion of the path of travel to deform the 
pack and increase the transverse cross-sectional 
area of the pack; and 

emptying the cigarettes from the open end 
of the deformed pack. 45 



travel. 

25. The method of any claims 21 to 24, wherein said 
force applying step comprises the st p of urging 
the side panels of the pack toward one another 
as the pack is conveyed from an arcuate portion 
to a linear portion of the path of travel. 

26. The method of claim any of claims 21 to 25, in- 
cluding the step of conveying the emptied pack 
from a linear portion of the path of travel to an 
arcuate portion of the path of travel and discard- 
ing the emptied pack on the arcuate portion. 

27. The method of any claims 21 to 26, including the 
step of inserting the cigarette pack into th path 
of travel on an arcuate portion thereof. 

28. The method of any of claims 21 to 27, where said 
path of travel is an endless path having two arc- 
uate portions and two linear portions and includ- 
ing the steps of inverting a cigarette pack into the 
path of travel at each arcuate portion thereof, cut- 
ting off at least one end panel of each pack as th 
packs are conveyed along said arcuate portions 
and emptying the cigarettes from the open ends 
of the packs as the packs are conveyed along 
said linear portions. 

29. The method of any of claims 21 to 28, including 
the steps of collecting the cigarettes emptied 
from the packs and separately collecting the 
emptied packs. 



22. The method of claim 21, including the step of dis- 
carding the emptied pack as it is conveyed along 
an arcuate portion of the path of travel. 

23. The method of claim 21 or 22, wherein the cigar- 
ettes are emptied from the pack by gravity and 
the emptied pack is discarded by gravity. 



24. The method of claim 21, 22 or 23, wherein said 55 
opening step comprises the step of cutting off 
both end panels of the pack when the pack is 
convey d along an arcuate portion of the path of 
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